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PNEUMATIC OIL AGITATORS AT THE TIDEWATER OIL CO.’S PLANT, BAYONNE, NJ. 















LIDGERWOOD M’F’G CO.,. 


Boston. 96 Liberty Street, Chicago. 

Philadelphia. New York. Portland, Ore. 

Cleveland, O. New Orleans. 
STANDARD 


Cableways, 


Speed i ] ] Hoisting 
Hoisting fans 
Engines, 7 


Built on the Duplicate ~~ SNR hg 


Part System, es ual Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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{Fiske Brothers Refining Go. 
} NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also All Grades of Lubricants for Use on Machinery 








; Propelled by Compressed Air 
OFFICE AND SALESROOM, 59 WATER STREET, 
3 Nuproterme.”” NEW YORK, U. S. A. 
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McNAB & HARLIN M’F’G CO.,, 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 


Globe Valves, Gauge Cocks, Steam Whistles and Water Gauges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 
No. 56 JOHN STREET, - - NEw YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 
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we ee OWA} CONDENSERS 
MARINE Mounted on 
and Combined Air 
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Circulating 
SERVICE. Ni 
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PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 
Of all sizes up to 3,000 
Horse-power. 

— FOR — 

FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
‘WEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Jime Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 
world. Made and adapted for 
all kinds of work as well as 
hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT MANUF’G CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 

















No. O. 
PNEUMATIC 


BREAST DRILL. 


Weight, 10}; Lbs. Capacity to 3 In. 
Simple, Durable, Efficient. 


Empire Engine & Motor Co., 


26 CORTLANDT ST., NEW YORK, 





MACHINES SENT ON TEN DAYS TRIAL. 
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United States Metallic Packing Co., 





Manufacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 
DRILLS, 
- TRACK SANDERS, 
- BELL RINCERS. 


METALLIC PACKING FOR ALL KINDS OF SERVICE. 
CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH {3th STREET 





MANNESMANN TUBE WORKS, 
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MANUFACTURERS OF 


Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 


Tested and approved by the highest authorities and Governments of Europe and| 








America. 
Each Tube is carefully tested, and a Government Test Certificate is furnished with 


each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 
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ID. MOLLER & ‘C22, 


TAYLOR BUILDING 39 & 41 CORTLANDT ST., N. Y. 


DUMPLETE POWER PLANTS, 


FOR ALL PURPOSES 


ENGINES, BOILERS, MACHIRERY, 
MINING AND MILLING EQUIPMENTS. 








Send for Catalogues and Estimates on what you need. 


(Automatic) 


Pressure om 
Regulator. 


The only Pressure Regulator satisfactorily 
controlling High Initial Air Pressures. 








In sueeessful service on ALL the AIR- 
MOTORS yet tested. 


FOSTER ENGINEERING CO., 
NEWARK, N. J. 
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PNEUMATIC APPLIANCES. 


DRILLS, REAMERS, TAPPERS, 

RIVETERS, CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 
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A. 


SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CO. 
1026-1030 HAMILTON STREET, - - PHILADELPHIA, PA. 
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THE PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it cam 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-23 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK, 


BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


[National Tube Works Company, 


MANUFACTURERS OF 





Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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An Important Connecting Link in Compressed Allr Service. 
© Moran Flexible Joint 


For high pressure, indispensible. 
Tightness, safety, flexibility and durability 


assured. 


Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 


free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - . - - . KENTUCKY. 





ES:ABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAY StT., NEw YORK. 
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———— Air. 


A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 





W. i, ‘SAUNDE! RS, - - “Editor and Proprietor 
A. E. KENNEY, . - Managing Editor 
J. EK. QUINTERO, - - - . ‘Treasurer 

Subscription, including postage, United States, 
Canada and Mexico $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 1o cents. 








Advertising rates furnished on application. 


We invite correspondence from engineers, 
contractors, inventors and others interested in 
compressed air. 

All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 


Those who fail to receive papers promptly will 
please notify us at once. 





Entered as on Class Matter at the New York, 
. Y., Post Office. 


Apri, 1898. No. 2. 
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Volumetric efficiency in air compressor 
practice is a subject which has been ne- 
glected by builders of machines and by 
the public generally. Catalogues of air 
compressors, with great unanimity, claim 
about 100 per cent. volumetric efficiency: 
In other words, the capacity of an air com- 
pressor in free air compressed is measured 
by the piston displacement, the theoretical 
volume of the cylinder being taken at a 
certain piston speed. It is plain that no 
machine however perfect will deliver as 
much air as this, because clearance, leak- 
age, etc., must be taken into account. So 
long as makers are not required to give a 
guarantee, it is well enough to base figures 
upon the piston displacement as this gives 
a base line for comparison. Recent im- 
provements in air compressors have been in 
the line of reduced volumetric losses. The 
old DuBois-Frangois type of compressor 
which used water in the air cylinder for 
the purpose of cooling and filling the clear- 
ance spaces made slow speed necessary and 
the abandonment of water injection fol- 
lowed closely the development of improved 
forms of valves reducing clearance spaces 
toa minimum. The theoretical volumetric 


efficiency of an air compressor is also re- 
duced in actual practice because it is not 
possible to fill the cylinder at atmospheric 
pressure except perhaps at very slow speeds. 
Any light indicator spring will show from 
one to three pounds vacuum in an air cyl- 
inder when used at its normal piston speed. 
The higher the speed, the greater this va- 
cuum will be. A partial vacuum is neces- 
sary in any case to get the air in the cylin- 
der, even with’a perfectly free mechanically 
moved inlet valve of large area. In com- 
pound compressors the pressure line in the 
initial cylinder usually shows a partial va- 
cuum greater in proportion as the cylinder 
is larger and usually more noticeable than 
in the ordinary indicator card because of 
the use of the light spring. Actual volum- 
etric efficiencies vary from. 85 per cent. in 
small poppet valve compressors to 97 per 
cent with long stroke Corliss machines. In 
the latter this high efficiency cannot be 
maintained at a piston speed of over 350 feet 
per minute. 97% volumetric efficiency is 
obtained in high class Corliss compressors 
of the best type. The usual straight line or 
pony type of compressor which is designed 
to run at high speed does not give a high 
volumetric efficiency, because of the iner- 
tia of the discharge valves which does not 
permit them to seat quick enough to pre- 
vent some of the compressed air from 
getting back into the cylinder on the re- 
turn stroke. This type of machine fur- 
nished by makers of first-class air compres- 
sors working under the normal conditions 
will give about 90 per cent. volumetric effi- 
ciency. A compressor of this type with 
an air cylinder say 20" in diameter by 24" 
stroke, and which has a rated piston speed 
of 375 feet per minute, if run at only 250 
feet per minute, will show a volumetric 
efficiency of 95 per cent. and this will be 
reduced in proportion as the speed is in- 
creased. These figures are based on per- 
fectly tight valves and piston, a condition 
which should exist in machines of the first 
class when in the hands of good engineers, 
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Compressed Air on the 
Boat. 


Holland Torpedo 





A study of the John P. Holland Torpedo 
Boat Co.’s latest type of submarine boat 
convinces the student of naval architecture 
that she is light of draught, seaworthy as 
a cork, handy as a toy, and able to dive 
into the depths of the sea like a mackerel, 


and that from the standpoint of mobility and 
power of attack she is better than a battle 
ship and a torpedo boat moved in unison 
for attack upon a port or a fleet. The 
modern battle ship is a massive, floating 
ortress, embodying the ideas of military en- 
gineers, and the traditions of the naval con- 
structors of Great Britain and France, who 
superimposed the Ericsson turret principles 
upon the broadside man-of-war of eeu years 
ago. The torpedo boat of the best existing 
type is merely an evolution from the bomb 
boats and powder ketches of fifty years 
ago, whereas the Holland submarine boat 
is constructed in strict accordance with the 
latest improved ideas and inventions, all 
of which are combined to make her swift 
to execute the end for which she has been 
contrived. 

The science of submarine boat construc- 
tion germinated when David Bushnell, of 
Saybrook, Conn., in 1777, invented and 
built a craft which because of its shape he 
named, the Tortoise. In a letter to 
Thomas Jefferson, he stated that the craft 
was made habitable under water for twenty 
minutes, by the use of air pumped into two 
small copper cylinders, these cylinders 
were fitted with crude stop cocks, and 
placed as nearly as possible to the nose of 
the sole occupant of the craft, who navi- 
gated it by means of anoar. But one at- 
tempt to use the craft was made, and that 
turned out badly for the navigator and 
inventor. 

Bushnell afterward made an improved 
submarine boat, which met with public de- 
rision, but many yearsafterward his grand- 
son, C. S. Bushnell, of New Haven, Conn., 
adopted several of his grandsires’ ideasina 
submarine boat which he and John Erics- 
son built and offered to the government. 
It was rejected, then Ericsson began work 
on plans for a monitor type ship, and 
Bushnell by the force of his energy, in- 
duced the Navy Department, which was 
bitterly prejudiced against Ericsson, to 
accepte the Monitor, subject to tests in 
battle at the expense of Bushnell and 
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others, who furnished the capital that built 
and equipped her. ; 

Great was the surprise of the doubting 
Thomases of the navies of the world, when 
a terrible conflict thrust itself on the wood- 
en fleet in Hampton Roads, and in the heat 
of battle with the Confederate knife aimed 
at her heart, Columbia saw by the light of 
three ships burned by the Merrimac, the 
Monitor, despised and rejected by nearly 
every navy, steam into the broad bay to 
achieve a glorious victory, save the capital 
of the nation from capture, and sound the 
death knell of wooden navies. 

Because the science of constructing com- 
pressed air apparatus was in a crude state 
in the days of the Civil War, Ericsson and 
Bushnell, were unable to accomplish satis- 
factory result in submarine craft, and for 
lack of compressed air apparatus, the ships 
of the monitor type were almost uninhabit- 
able. So naval science stopped short until 
in due season the advance of compressed 
air science by leaps and bounds gave naval 
architects a fulcrum on which to place a 
bar to lift a world of progressive ideas into 
perfect shape. The great defect of the 
monitor type was their crude system of 
ventilation that failed utterly at sea or in 
harbor; the excessive heat generated by the 
boilers, the rotting of the wood work, and 
the galvanic action set up by the action of 
bilge water upon copper and iron fittings 
formed such a pest house as to render them 
more dangerous to life than the shot and 
shell of the enemy. 

Jefferson Davis in his account of the 
Civil War, states that submarine torpedo 
boats were the constant theme on the 
tongues and pens of the Confederate tor- 
pedo division, who sank fifty-eight Federal 
vessels and kept the blockading squadrons 
out of Charleston, Savannah, Wilmington 
and Mobile for several years by the use of 
torpedoes. Several sorts of submarine 
boats were built by these officers, but all 
failed to meet expectations; one was sent 
out from Charleston to attempt the blow- 
ing up of Commodore Goldsborough’s fleet; 
but she was never heard of after setting 
out and diving beneath the surface. It 
was supposed by the Confederates, that the 
crude system of supplying air failed, or 
that the pressure of the sea burst in the 
sides of the boat and drowned the dozen 
men aboard. 

That was the last attempt at submarine 
work until more than twenty years ago, 
when Mr. John P. Holland, began a series 
of experiments with boats of his own in- 
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vention. These experiments have been 
continued by him from that day to this and 
have resulted in the boat now maneuvered 
by him in New York bay. The principles 
of construction are adapted for any re- 
quired size and armament according to the 
requirements of purchasers. The existing 
boat tends to resemble nothing so much as 
a Salisbury dory inverted upon a Nan- 
tucket whale boat. She is 53 feet long, 
eleven wide amidships, and of seventy-five 
tons displacement. The hull is made of 
steel plates, rivetted to a steel skeleton 
frame. Amidship is a conning tower so 
made as to extend from two to three feet 


the boat above and below the water, ex 
pelling water, discharging torpedoes and 
dynamite guns, and lighting the ship in- 
ternally and externally; these sources are 
compressed air, gasoline and electricity. 
The most important agent is compressed 
air, without which it would be impossible 
to operate the boat five minutes under the 
sea. The air compressor which breathes 
the breath of life into the craft, is an In- 
gersoll-Sergeant Drill Co.’s single acting 
compressor, belt driven from a gasoline 
engine, when the boat is on the surface, 
and from an electric motor switched toa 
storage battery, when the boat is sub- 














HOLLAND BOAT)/DIVING. 


high, or telescope flush with the hull. 
Within the hull, immediately below the 
conning tower, are the two rudders, one 
for surface sailing, the other to regulate 
the depth at which the boat is operated 
when submerged, and the speaking tubes. 
electric bells, and a table connected with 
apparatus for manipulating camera lucida, 
used when the boat is submerged for por- 
traying the appearance of the surface for 
miles around. The view is secured by 
means of a steel tube thrust above the waters 
and fitted with camera apparatus. There 
are three sources of energy for propelling 


merged. The compressor is capable of 
compressing air to 2,500 pounds pressure; 
the diameter of the low pressure cylinder 
is 6 inches, the high pressure cylinder is 
13-inch. diameter, with 8-inch stroke. 
Both cylinders are immersed in a water 
box, which cools the air during compres- 
sion. Solid discs serve for fly wheels. The 
space occupied is only six feet and five in- 
ches long, and two feet high. The highest 
value of the compressed air is for the res- 
piration of the crew, numbering ten men. 
For this purpose the air is expanded 
through two reducing and one regulating 
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valve, and is set free at the normal atmos- 
pheric pressure. 


Six times the requisite volume of air is 
available; the surplus air is used fur count- 
eracting the deleterious effects of the ven- 
tilating pumps, which would produce a 
near approach to a vacuum, if the air sup- 
ply from the tanks was interrupted in its 
even flow. The steering and diving gear 
are operated by compressed air, which also 
maintains the air pressure throughout the 
boat to equalize the pressure of the sea 
when the boat is submerged. The boat is 
quickly submerged by admitting sea water 
to a series of steel tanks connected with 
the compressed airsystem. A dive of forty 
feet below the surface is made with safety 
and comfort in a minute. When the com- 
mander signals to elevate the boat from the 
depths, air is forced into the water tanks 
under high pressure, and as the water is 
expelled the boat rises swiftly to the 
surface. The air tanks have been 
tested to stand a pressure of 3,000 pounds 
to the square inch, and are calculated to 
hold out for a submergence lasting ten 
hours, but if the supply should fail after 
nine or ten hours, the tanks can be replen- 
ished by means of a tube projected to the 
surface as a suction pipe. 

The armament of the boat consists of 
one dynamite :un, one automobile tor- 

edo tube, and one aerial torpedo tube. 
hese tubes and gun are made terrible en- 
gines of propulsion of projectiles by the 
power of compressed air, which not only 
enables the torpedo and gun operators to 
hurl torpedoes and great masses of dyna- 
mite with deadly precision and irresistible 
force, but immediately restores to the boat 
the weight of 800 to 1,000 pounds lost when 
a projectile or mass of dynamite is dis- 
charged. The muzzle energy of the dyna- 
mite gun is 750 tons, a force powerful 
enough to crash through the bottom or 
below the water line of the mightiest battle 
ship afloat, and send her hurtling to the 
bottom of the sea in the twinkling of an 
eye. 

Like nearly all valuable inventions in 
the domain of naval science, the Holland 
hoat represents a series of long continued ex- 
yeriments conducted by civilians contend- 
ing with numerous difficulties, and she is 
an embodiment of the belief of the most 
advanced naval architects, that from the 
latest achievement in submarine engineer- 
ing, the battle ships and cruisers are at the 
mercy of the submarine boat that lurks be- 
neath the sea, noiseless, and as swift to 
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strike deadly blows as the sword fish which 
steals under the mighty carcase of the 
whale, and with one lightning like thrust of 
its sword reddens the sea with the blood of 
the mightiest monster of the deep, which 
with the churning of the waters, and a flip 
of its flukes, rears upward for a brief 
second and then plunges down to the ut- 
termost depths of the sea lifeless and inert. 

Ere long the Holland boat may be tested 
in battle here or beyond seas, for war 
looms across the track that the ship of the 
world’s progress is coursing; who can tell 
what lies in its bosom? But there is a 
sound heard from that direction which tells 
us it will not be the unarmed or the weak 
nation that will fare best when the thunder 
bolts crash from the war clouds. 

War has endured through thirty cen- 
turies recorded by history unchanged or 
unchangeable; it rests as solid as the bot- 
tom of the sea, uninfluenced by the motion 
of the waves of time. Pugnacity and war- 
like tastes are as strong in the masses of 
mankind to-day as at any time in history, 
and the predominant spirit of several high- 
ly civilized nations is the policy of war, 
victory and domination. 

G. WILFRED PEARCE, 





Compressed Air Substituted for Steam. 


A recent instance of the economy result- 
ing in certain cases, from the substitution 
of compressed air for steam is found in the 
Paraffine and Lubricating Department of 
the extensive refining plant of the Tide 
Water Oil Company at Bayonne, New 
Jersey. In this plant the air from the 
compressor goes to a suitable tank or reser- 
voir, thence to a series of direct acting 
steam pumps first reheated as shown in fig. 
1—thence through second reheatertosecond 
series of pumps, which were formerly actu- 
ated by steam, the exhaust air being finally 
utilized in the bleachers. The equipment not 
only performs the essential work formerly 
done by steam, but the compressed air sys- 
tem also does away with the use of several 
small compressors which supplied air to 
two pressing plants, the wax refinery and 
also to the acid works. The machinery 
was furnished by the Ingersoll-Sergeant 
Drill Company, of 26 Cortlandt Street, New 
York, and Mr. P. R. Gray, Superintendent, 
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FIG. I1.—REHEATING AT PUMPS, 


of the oil works designed and put in the 
system. 

From the compressor the air is conducted 
into an old steam drum which was former- 
ly attached to the No. 2 battery of boilers, 
and from this drum, which serves as an air 
storage tank, the main line leads to the agi- 
tator, Fig. 5, shown on cover, with branches 
at several intermediate points for supplying 
the pumps with air, where steam was used 
heretofore. Heaters for reheating the air for 
power were arranged in connection with 
the pumps, and the piping was so placed 
that the air after being twice used as power 
was finally used, as stated, for clearing the 


oil in the bleachers. The large pipe and 


fittings formerly employed for blowing the 
agitators were all replaced by smaller sizes 
in more simple arrangement. The larger 
portion of the air is used in blowing the 
agitators for which purpose three large 
steam blowing engines were used before. 
One portion of the pumping plant is illus- 
trated in Fig. 2. These pumps are of the 
Smith Vaile duplex type, and are arranged 
in two groups in the same compartment. 
The total number of pumps is 14, 12 of 
which are placed in the building shown in 
Fig. 1. Six of these have steam cylinders 
7 inches in diameter, pump cylinders 6 
inches in diameter by a stroke of 9 inches; 
one pump having steam cylinder 12 inches, 
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pump cylinder 6 inches by a stroke of 11 
inches; four pumps, steam cylinder 5 inch- 
es, pump cylinder 4 inches, and a stroke 
of 8 inches; and one pump, steam cylinder 
6 inches, pump cylinder 6 inches by 6-inch 
stroke. Air for the first series of pumps is 
first reheated in the reheater shown in Fig. 
1, the air being used at a pressure of 60 
pounds, and exhausted against a back pres- 
sure of 30 pounds. The exhaust is again 
reheated and passed to the second series of 
pumps which are designed for lighter ser- 
vice where it is exhausted against a pres- 
sure of 7 pounds into a storage d-um, Fi... 
3, from which it passes to the bieech rs. 
This third use of the air was not included 
in the scheme as at first mapped out. The 
systeni is so adjusted that if the work being 
done at any time by the light service 
pumps does not use all the exhaust air from 
the high pressure pumps the surplus may 
be passed to the agitators for blowing. 

In a statement made by Mr. Gray to the 
directors, we find the following: ‘‘This plant 
has displaced three steam blowers which 
used,when running in aggregate, at the rate 
of 239 horse power of steam, average time run 
eight hours in 24, or net average, 79 boiler 
horse power. Also two air compressors, 34 
horse power; also steam displaced in 14 
pumps which before used every 24 hours 
go boiler horse power, making total boiler 
horse power of steam displaced by air at 
the agitators, 203. Add three smaller com- 
pressors at the pressing plant and wax re- 
finery, using an aggregate 30 horse power, 
makes a total of 233 horse power. Deduct 
from this the average of 55 horse power 
used by the Payne engine to drive the com- 
pressor makes a saving of 178 boiler horse 
power or $4,450 per year.”’ 

The plant was started in January 28, 
1897, and with a few exceptions has been 
in use ever since, has run without a hitch 
or drawback, and does all that was ex- 


pected of it by the company. 
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Experiments with Liquefied Av. 





Our readers have been very much inter- 
ested in liquefied air, its production and 
utility, and we have frequent inquiries for 
information on this subject. This is no 
wonder for the matter is full of mystery in 
every phase. Little of a practical nature 
has thus far been developed except that 
which has been accomplished by Mr.Charles 
E Tripler, of New York, and a few other 
experimenters. What we know of it is 
that it can now be produced in practically 
unlimited quantities’ but the cost has not 
yet been disclosed. 

Mr. Tripler uses a three-stage air com- 
pressor of the Norwalk type. Air is com- 
pressed to 60 pounds, then to 400 pounds 
and finally to 2000 pounds to the square 
inch. It requires 50 to 60 horse power to 
do this, and during compression the air is 
cooled by an intercooler of jacketed pipes. 

When the air is compressed to 2000 
pounds it migrates through an apparatus 
that produces liquefaction. After about 
fifteen minutes liquefied air can be drawn 
from a tube like soda from a fountain, but 
not with such a pressure. The liquid is 
colorless, and cold down to—312 degrees. 

Prof. Tripler places this liquid air in 
glass jars uncovered and packs it in a tin 
can, surrounding it with felt. It can be 
kept fora longtime. A trip to Washington 
or Boston scarcely diminishes its volume. 

On March 16th, Prof. Tripler delivered a 
lecture at Franklin Institute, Philadelphia, 
in which he made several experiments with 
liquid air, which he had brought with him 
from his laboratory in New York. 

A dipperful taken from the can boils 
violently and drops are fiercely sent up- 
ward; it then simmers down and is quite 
gentle and contains solid particles of car- 
bonic acid and possibly ice. If the liquid 
is poured on a piece of ice, it bounds off 
like water from a hot stove. If you dip 
your finger in the liquid no serious cold 
occurs, but the heat of the hand evaporates 
the liquid very quickly and a coating of 
vapor on the finger follows. 

If a piece of tin be placed in the liquid 
and left there until it cools, the effect pro- 
duced is that it may be broken in pieces 
like glass. 

Other metals, such as copper and plati- 
num, remain tough after the same process. 
The strength of iron would be increased by 
this cooling. 

The magnetic character of liquid oxygen 
can be exhibited on a large scale in the 
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manner shown in Fig. 1. A test tube with 
a side tube is filled with liquid oxygen, and 
a cork inserted. The side tube allows free 
evaporation to take place. This is then 
suspended, as shown, by a sling. If an 
electromagnet be brought near the end of 
the tnbe, the tube swings toward and ad- 
heres to the pole of the magnet just as if 
it were a piece of iron. 

Fig. 2 shows the mode of ignating a steel 
pen or watch spring in the liquid oxygen. 
It is only necessary to stick the point of the 
steel into a match and light it, to furnish a 
sufficient heat to communicate the fire to 
the steel when it burns with the same brilli- 
ancy as in the ordinary experiment. 

Fig. 5 shows a most beautiful experiment 
in which a newspaper crumpled into a roll 
has been saturated with liquid air, and is 
set on fire at one end. It burns with 
violence, but not so rapidly as in the liquid 
oxygen. 





Of course matches will be relighted, a 
piece of paper take fire or a cigarrette burn 
ifa spark remains in any of these, upon 
exposing them to the oxygen in the glass 
of liquid oxygen. 

Fig. 6.—All the experiments usually 
performed in illustrating combustion in ox- 
ygen may be performed with heightened 
effect by means of richly oxygen liquid air. 
A piece of cotton waste saturated with the 
liquid oxygen, when touched by a taper 
from a safe distance, it burns with explosive 
violence in a manner similar to gun cotton. 

Fig. 7 shows a dish of liquid air in which 
a rubber ball is floating. The vapor flows 
over the edge of the dish but does not rise 
in a cloud from it the same as steam would, 
since it is much heavier than gaseous air at 
ordinary pressures When the rubber ball 
has been cooled to the temperature of the 
liquid it becomes exceedingly brittle and if 
thrown against the wall it would break into 
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many pieces. A billiard ball by cooling in 
the same way when exposed to an arc 
light for a few seconds shiiies with a bril- 
liant green phosphorescence. 

Whiskey and alcohol are frozen by 
means of this liquid. 

A most striking experiment has been de- 
signed to show the tensile strength of 
frozen mercury. Fig. 10 illustrates this. 
Into a paper dish is poured a quantity of 
mercury. Into the ends of the dish have 
been inserted a pair of heavy screw eyes. 
If this dish is placed in a basin of liquid 
air, the mercury is quickly converted into 


a solid, since its freezing point is relatively 
high; 39 below zero. Now this, suspended 
in the manner shown, will support a heavy 
weight for a long time. A block an inch 
square in cross section will not melt under 
20 to 30 minutes. Of course, anything else 
could be done with the frozen mercury 
which might be done with any other similar 
piece of metal; as, for example, it might 
be used to drive a nail. If putintoa kettle 
in the atmosphere it will boil vigorously, 
and the vessel soon becomes covered with 
frost. Thenif a tumbler of water is poured 
into it it gives forth a greater power than 
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when the effort is made by strong fire heat. 

Fig. 11 shows a very brilliant experiment 
A large flask 10 or 12 inches in diameter, is 
filled to the neck with water. Into the top 
of the flask liquid air is poured. This at 
first floats, since the specific gravity of 
liquid nitrogen is 0°865; but asthe nitrogen 
boils away, leaving the oxygen behind, the 
drops of oxygen begin to sink into the 
water, since its specific gravity is 1°124. 
As these drops sink, they are partially 
turned into vapor, which of course tends 
to rise through the water. This may 
be many times repeated, giving a very 
beautiful exhibition since the drops of ox- 
ygen may be as large asan inch in diameter. 

Fig. 12 shows a tube in which liquid air 
is in a tube and the tube being inserted in 
a glass of whiskey which in a few minutes 
will become solid; on warming the outside 
of the glass the solid whiskey may be re- 
moved, 

Fig 13 shows a jet of carbonic acid di- 
rected into a dish floating in a glass of 
liquid air; this is immediately frozen and 
becomes carbonic acid snow in the open air, 
which, on being placed upon a table passes 
into the gaseous state without melting. 


E TRIPLER, NEW YORK. 


A quantity of liquid air is poured into a 
tea kettle, and the kettle is set over a hot 
fire of coals; the liquid air evaporates and 
shoots in streams from the spout of the 
kettle in a straight column to the height of 
three to four feet. While this is going on, 
if a glass of water is poured into the kettle, 
it will be found to be frozen in a very short 
time; and if the kettle is removed from the 
fire, its under surface is found to be covered 
with the products of combustion water and 
carbon dioxide frozen solid within a couple 
of inches of the red hot coals. 

A jet of carbonic acid directed into a dish 
floating in a glass of liquid air (see fig. 13) 
is immediately frozen and forms carbonic 
acid snow, in the open air, which, on being 
placed upon a table, passes into the gas- 
eous state without melting. A jet of steam 
directed into a glass of the liquid air causes 
a violent evaporation of the air and con- 
densation of the steam, so that a cloud of 
particles rolls away from the dish, but in a 
remarkable short time round hailstones of 
the size of peas will be found floating quiet- 
ly in the liquid air. They have cooled 
from -+- 212° to — 312° Fah. in the short 
space of a few seconds. 
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The practical uses and applications of 
liquid air have not yet been made, but 
doubtless the inventive world will find a 
place and a use for this new power. The 
scientific aspects of the matter are of the 
highest interest. By boiling liquid air in 
a vacuum, the lowest degree hitherto at- 
tained has been reached, and men are 
brought the nearest they have ever been to 
the absolute zero. It would appear that, 
at the point reached, chemical action has 
well nigh ceased. Even that most active el- 
ement flourine, whose chemical affinities at 
ordinarytemperatures are uncontrollable be- 
comes comparatively inert. It has recently 
been cooled in oxygen boiling in a vacuum 
to—210° C without solidifying. It became 
a liquid at 187° C. In its liquid form it 
had apparently no desire to attack anything 
excepting only substances containing hy- 
drogen, such as turpentine and benzine. 
Its well known action upon glass entirely 
ceased. It would seem probable that men 
have reached in liquid air boiling in a va- 
cuum a temperature quite comparable with 
that of the spaces betweeu the stars, and 
that we may realize in a faint degree some- 
thing of the time when stars and sun have 
ceased to shine and grow cold. 

Prof. W. C. Peckham recently gave a 
lecture at Adelphi College, Brooklyn, in 
which similar experiments to the above 
were illustrated. The technical and scien- 
tific press in general has given much space 
to this subject, articles having appeared in 
the ‘‘American Machinist,’’ ‘‘Engineering 
News,’’ the ‘‘Electrical Engineer,’’ and 
“Scientific American’? from which our 
illustrations are reproduced, and in many 
others. 

A description of Prof. Tripler’s plant 
illustrated, appears in the ‘‘Engineering 
News’’ of April 14th, which comments as 
follows: 

“The question, ‘what is the utility of 
liquid air, and what part can it or will it 
pay in the arts?’ is one that cannot be 
answered at present: there is little doubt, 
however, but that when further experiments 
have perfected machinery for its produc- 
tion, and its cost is small, it may play a 
very important part in manufacture and 
medicine, as a refrigerating material, a 
means of storing energy, for use in surgical 
work, and in many other directions. At 


present, however, owing to its considerable 
cost, its uses are limited to a somewhat 
small field, comparable to that of aluminum 
a few years ago.”’ 
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Practical Painting by Air. 

The illustrations on the following page 
show the Bryce Pneumatic Painting Ma- 
chine in operation painting the Pan House 
of the Arbuckle Bros. Sugar Refinery in 
Brooklyn. This building consists of ten 
(10) floors, each 200 by 87, and from 12 to 
25 feet high, each floor having 60 brick 
columns, 500 feet in each, so that the aver- 
age space to be painted on each floor is 
over 27,000 square feet or 272,812 feet in all. 
The ceilings are of fire proof tile arched, 
walls and columns of brick. The entire 
building is being painted by The Bryce Ma- 
chine under contract with John A. Chater, 
132 Nassau Street, New York. King’s cold 
water paint is used and the covering as ap- 
plied by the machines is entirely opaque 
and white with one coat. The machines of 
which there are now two in operation are 
worked from a Clayton air compressor on 
the ground floor, air being taken up by an 
inch hose on the outside of the building and 
taken through the window on to any floor 
on which the machines are used. The il- 
lustration shows one machine at work on 
one of the columns which has been left 
uncovered at the base. The ceilings on 


this floor are twelve feet to the arch and 
are sprayed from the floor without any 
scaffold by the use of a four foot nozzle 
other ceilings are over 14 feet. There is no 
return of material from the ceiling. 

Painting can be done in this way on 
floors or ceilings at the rate of 2,250 feet 
an hour by actual test, though 10,000 feet 
is a good day’s work for one man holding 
the nozzle. 

The tank shown on wheels holds 16 gal- 
lons of paint On the left side of tank are 
shown the valves for injecting air and 
ejecting air and paint. These are in one 
casting which terminates in an inch pipe 
which is screwed into the top of the tank. 
Inside this pipe and connecting both with 
the air and paint valves of the casting is a 
3% inch pipe extending down to within 1% 
inches of bottom of tank. The single hose 
attached on the left of valve casting sup- 
plies air. Of the other two small hose on 
the right of valve casting one takes the 
paint and the other the air to the nozzle. 





COMPRESSED AIR. 





PAINTING ARBUCKLE SUGAR REFINERY BY THE BRYCE PNEUMATIC PAINT MACHINE, 


The column to the left partly painted. The upper part has been sprayed with white paint. 
The lower part still untouched. 


Building 200x87, to floors, ceilings 12 feet, 60 columns on each floor. 
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The valves represented by the small 
handles as shown in picture are all open. 
The air passing in at the left passes down 
the wide short pipe and pressing on the 
top of the paint in the tank forces it up 
through the small pipe and out through 
upper valve and hose shown on the right of 
casting from whence it passes to the stem 
of the nozzle, and into an inner tube within 
the outside tube of the nozzle passing out 
at a vent at the end of this tube where it is 
caught and sprayed by the air passing 
through the outer tube. 

The air in addition to performing this 
duty of forcing up the paint also passes 
straight from the valve on the left to the 
lower valve on the right and thence 
through the hose to the stem of the nozzle 
where it passes through a valve into the 
outer tube of the nozzle catching the paint 
at the end of the inner tube and spraying 
it into a fine mist. When it is desired to 
stir up the paint in the tank the valve 
handle on the left is turned vertically up, 
when the air passes down the small tube in 
the tank stirring up the paint and mixing 
it thoroughly. 

The nozzle consists of two tubes one 
within the other with an air space between 
fitting into a stem or handle containing 
openings corresponding with openings in 
both tubes which form the valves for regu- 
lating the flow of air and paint. These 
consist of openings in the outer and inner 
tubes so arranged that the flow of paint 
and of air can be regulated separately or 
together, or either or both shut off with 
one turn of the hand. 

The machine illustrated has been devel- 
oped with great care and ingenuity and is 
thoroughly well made and finished in every 
respect. It is the most highly developed 


,and, with one exception, the only machine 


in the market at this time, and is thorough- 
ly protected by the earliest patents. 

These machines are more specially in 
demand for painting large surfaces and 
ceilings with kalsomine and cold water 
paints also for protective painting of large 
bridges and iron structures and ships 
with the different kinds of oil paints. 
They can also be used for first two coats on 
barns and houses. One man handling the 
nozzle will do the work of fron eight to ten 
men with the brush, with often a complete 
saving of scaffolding. An additional saving 
is in the wear of brushes. 

At a late hour Mr. Chater reports that the 
U.S. Navy has purchased these machines 
for painting war ships in Dry Dock. 
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Improved Quarry Plant. 


During the past year the Washington Slate 
Co. has been quietly experimenting on the 
practical application of compressed air as 
the motive power for the operation of their 
quarry and factory plant, and it is claimed 
by the manager, Mr. A. P. Berlin, who de- 
signed and built the plant and conducted 
the experiment, that it has proven not 
alone successful, but has exceeded his high- 
est expectations. 

This plant is not only a novelty because 
it is the only successful one of the kind in 
the world to-day, but also on account of the 
general effect noticeable in the quarries and 
about the works by reason of its entire 
absence of condensed steam and smoke. 
Every quarry man will understand and 
fully appreciate the importance of having 
the quarries relieved of the heavy clouds 
of vapor and smoke which so often hang 
over the opening when the outside atmos- 
phere is heavy. 

The power plant is located on the Com- 
pany’s private siding connected with a 
branch of the Lehigh Valley Railroad and 
consists of one Return Tubular Boiler of 140 
horse power, with a return draft and a nest 
of two reserved boilers of go-horse power 
so connected with the main boiler and the 
machinery that either one or both can be 
used in running the plant. 

The Air Compressor is an Ingersoll-Ser- 
geant, Straight Line, Class ‘‘A’’ machine, 
with piston inlet valves and automatic un- 
loading device and all the latest improve- 
ments. The steam cylinder is 18 inches in 
diameter and 24-inch stroke, and the air 
cylinder 20144 inches in diameter and 24- 
inch stroke, capable of developing 127 horse 
power with go revolutions per minute and 
60 lbs. air pressure. Total weight of com- 
pressor, 20,409 lbs. 

The plant has all the necessary side 
equipments, consisting of air receivers, 
water tank, feed and supply pumps and a 
unique system of pipe and valve connec- 
tions by which the steam direct from the 
boilers can be substituted for the com- 
pressed air and the compressor put out of 
service in case of emergency or accident, 
without closing down the operations. 

The main supply of compressed air is 
delivered through a 5-inch pipe to the 
quarries 1,000 feet from the power plant 
The quarry plant is operated solely by com- 
pressed air, and consists at the present time 
of two Double Drum Flory Hoisting En- 
gines for three cable ways, and one small 
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hoisting engine operating a swing derrick, 
one duplex pump, two air drills and one 
small stationary engine which supplies the 
power for two slate sawing benches and two 
sets of school slate saws. 

Besides the quarry operations, this plant 
supplies the power for the running of two 
slate factories, with a 30-horse power sta- 
tionary engine in each one located 75 feet 
from the Compressor, and the other ata 
distance of 300 feet.—.S/a/e. 


Pneumatic Displacement Pump. 
We give below a full description of the 
Pitcher and Sargent (Somerville, Mass.), 
Pneumatic Water Raising Device as an 




















example of direct displacement pneumatic 
pump. 

When water of a considerable depth is to 
be raised vertically upward, the ‘‘ Air 
Lift’’ system furnishes a most practical 
means. It is, however, very often neces- 
sary to convey water, horizontally as well 
as vertically, to some height from shallow 
wells, springs and lakes by means of power 
generated at some distance from their 
sources of water supply. In such a case 
the Pneumatic Direct Displacement system 
is most practicable. 

In this system air is compressed at the 
most convenient place, and then conducted 
toa displacement tank submerged in the 
water to be raised. This tank is provided 
with an air inlet and outlet and a water 
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inletzand outlet. Compressed air is ad- 
mitted to top of tank and displaces the 
water driving it out at bottom through a 
conducting discharge. The tank is again 
filled automatically with water and the ii 
operation is repeated. Hil 

The difficulty giving rise to different 
kinds of displacement water raising devices 
is in the mechanism for automatically fill- 
ing the tank with water. To accomplish 
this, it is necessary to shut off the supply 
and open the exhaust for air while the 
tank is filling with water, and to shut the 
exhaust and open the supply for air when 
the tank has filled. 

This device involves the displacement 
principle and overcoming the above diffi- 
culty by a simple but effectual means. 
The cylindrical tank T (see Fig. 1) is fitted 
to slide vertically in standards M, which 
are mounted properly on metal base. The 
standards bear two weighted levers W, 
which engage with lugs L on tank, V is an 
eighth turn three way valve which controls 
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the compressed air supply and exhaust. 2€ 
The operation is as follows: compressed © 
air enters at S, passes through flexible pipe 2B ae 
F to top of tank, driving waterout through 72% Re 
flexible pipe D to reservoir. When the ZZ 


‘ 
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tank is full of air, its bouyancy overcomes 
the weight of levers W, it rises to dotted 
position, shifting the valve so that air sup- 
ply is shut off, and air in tank escapes wn & 
through F, to free air at E. The weighted 
levers now hold tank up until it has filled 
with water through I. When full of water 
the weight of tank causes it to drop to 
original position and process is repeated. 
To work properly, the tank when sub- 
merged and full of water should weigh 
one-half force due to its bouyancy when 
full of air. The efficiency of a displace- 


it has entirely filled with water, thus avoid- 
ing any clearance space in top of tank to 
be filled with air before the water can be 
forced out. In fact, the tank fills so 
quickly that the water rushes up the pipe 
F and out the exhaust E (provided the 
valve is near the surface of water) before 
the inertia of the tank and weights is over- 
ment pump is 100 p.c, when the volume come and the tank falls. 
of water raised is equal to the volume of 
air (at effectual pressure) allowed to 


Under this con- 
dition, and disregarding leakage, loss of 
power is minimnm., 


escape. By adjusting the weights W on Fig. 2 shows also the air compressor 
the levers in this device, you are able to so 


used with windmills, the plunger working 
balance the tank that it will not fall until from under side and attached directly to 
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pumping rod of mill by side rods and cross 
heads. 


Hydraulic Plant for Compressing Air. 
[CONTINUED]. 


In a great variety of cases, where with a 
low efficiency it is not worth while to use 
compressed air, or where electrical trans- 
mission, for instance, may be obviously 
preferable to transmission by compressed 
air, the case is entirely reversed if anything 
like an efficiency of 80 per cent. can be at- 
tained and attained in machines of simpler 
and less costly description than that which 
they supersede. Experience with this en- 
gine has revealed still further possibilities 
of improvement. Finality has not been 
reached, and the author does not say that 
an efficiency of 80 per cent. can be bettered 
but in other directions, such as making an 
engine of the same size do more work, this 
engine will be improved on in subsequent 
engines, and other developments of the 
same principle have also been suggested by 
it which are not yet carried out in practice. 

In the discussion following the reading 
of the paper, 

Mr. W. J. Jenkins said the great draw- 
back in connection with the compression 
of air by direct water-power was that which 
caused the compressors at the Mount Cenis 
tunnel to be thrown out—the very large 
expense in laying down plant, and the very 
small output obtainable from it. The total 
cost of two of the machines at Mount Cenis 
was £7,000, and the amount of air turned 
out about 8,000 cubic feet per hour in 
each, or an expenditure of £3,500 for 8,000 
cubic feet turned out. That amount of air 
could be very well compressed by a steam 
engine costing not more than 4400. He 
would like to know how Mr. Pearsall 
measured the amount of compressed air 
delivered, because on that point the ques- 
tion of efficiency depended. He had never 
been able to convince himself that any sys- 
tem will measure compressed air properly, 
except by pumping it into the receiver at a 
certain pressure. The great drawback to 
any hydraulic system of direct compression 
would, of course, be the immense weight 
of the water that must be dealt with. No 
doubt in the colonies and other places 
where large water-power was obtainable, 
the author’s apparatus would meet with 
considerable success. 

Mr. Constantine said he knewa case where 
there was a large compressing plant used for 


mine purposes, for driving rock-drills and 
hydraulic motors, and the engineer was 
often called to account by the mining cap- 
tain for not keeping up the supply of com- 
pressed air, although the engineer held 
that his plant was working satisfactorily. 
What was wanted then, was some appar- 
atus which could be fitted to the outflow 
pipe leading down the mine, to register, 
even if only approximately, the quantity 
of air which had passed from the com- 
pressor to the mine. Was there any ap- 
paratus for such a purpose ? 

Mr. Alfred Saxon asked the author in 
what direction was it likely that his appar- 
atus for compressing air would be used 
in places where there was the necessary 
water power—instead of the other forms of 
power application that were available, such 
as electricity, steam engines, and other 
kinds of motive power, 

Mr. Pearsall, in replying, said the Som- 
meiller machine at Mount Cenis only made 
three strokes per minute, and the reason 
why there was so little work done was that 
between each stroke it had to make a long 
pause. In measuring the air he had often 
pumped it into a spare air-vessel in a simple 
way which gave the exact quantity of air 
compressed. Perhaps the best way was to 
fill a second air-vessel with water, and at a 
given instant turn the air into it, and open 
a tap at the bottom so that the air coming 
in drove the water out ; the pressure in the 
second air-vessel was thus kept constant, 
and the measure of the air pumped in was 
simply the measure of the water that came 
out. In the case mentioned by Mr. Con- 
stantine, of course if they could conve- 
niently establish a receiver for measuring 
the air, it was the very best plan, but this 
might be a little troublesome, and in such 
a case it might be better to be able to asser- 
tain at any moment how much air was 
passing. He did not see why they should 
not put a little meter on the pipe which 
would tell the quantity passing at any 
moment. Of course, the field for hydraulic 
plant was much greater in countries where 
they had larger water power than in Eng- 
land. With regard to compressed air com- 
pared with electricity, his 1dea was that in 
a great number of cases, if the initial cost 
of compressing air, which had hitherto 
been so great, could be very largely re- 
duced, the economy of transmitting power 
by compressed air would be greater than 
the economy of transmitting it by elec- 
tricity. There were numerous incidental 
advantages in compressed air as compared 
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with electricity. In mining, the advant- 
ages of compressed air hardly admitted 
of question. 

The President proposed, and Mr. Ash- 
bury seconded, a vote of thanks to Mr. 
Pearsall. 


The American Air Power Co. of New York 
which combines the interests of the Ameri- 
cau Air Power Co. and the Hoadley- 
Knight Co., will within a short time equip 
the cross-town lines on 28th and 29th 
Streets, New York, with compressed air 
motors. The power-house will be at the 
foot of 23rd Street, opposite the Pennsyl- 
vania Railroad ferry. 

This is the first permanent installation 
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of compressed air for street car service that 
has ever been made in this country. Ex- 
periments and practical tests have long 
since demonstrated the efficiency of com- 
pressed air and the intention to have these 
lines working within four months does 
not carry with it any doubts or anxieties 
as tofits success. 

It is understood that the Hoadley-Knight 
system will be employed in this case, al- 
though the above Company also control 
the patents of the Hardie, Judson aud 
other motors. 

From the beginning it has been a stiff 
up-hill fight to introduce compressed air, 
but the termination of obtaining a contrac 
for such important lines of the Metropolitan 
Street Railway will very likely arrest the 
progress of other systems nntil the public 
have had another opportunity of trying it. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


March 9g, 1898. 
EDITOR COMPRESSED AIR: 

In reading ‘‘ COMPRESSED AIR’’ I have 
been much interested in the re-heating of 
air after it has been compressed to 8o lbs. 
or more ; by different methods, particularly 
in the Sergeant Reheater, which seems to 








give such good results, the thought struck 
me that as electricity was used in connec- 
tion with nearly every air compressing 
plant, and cars run by compressed air, for 
lighting, a reheater could be constructed 
by enclosing, in suitable form, coils of wire 
arranged to divide the incoming air into 
thin layers, and by the passage of elec- 
tricity through the coils heating the air. .4 

Referring to the figures above, fig. I is 
sectional view of a reheater, cone shape, 
the inlet being at the right, the air entering 
is thoroughly cut up, if I may use that ex- 
pression, and becoming heated, expands 
and passes out at the left. Fig. 2 is anend 
view showing coils as they are arranged to 
divide the air. 

Wo. F, TOWEY. 

21 Emery Street, 

Medford Hillside, Mass. 
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ALPHABETICAL LIST OF INVENTIONS. 


For which"patents have been granted on pneumatic appliances. Prepared especially from official 
records for COMPRESSED AIR, 


By GRAFTON IL, McGILL. 





APPLIANCE. NAME OF INVENTOR. | DATE OF ISSUE.| NO. 
| 
Compressed Air Bath .......... ites ee a WIN ose cw aeree May 8, 1866| 54,655 
43 CS a ee G. M. Goodwyn...... March 1, 1870] 100,282 
z ENN o's 9 (ls 'xie DD, BICKIONG iss sees May 15, 1860} 28,248 
si eshte stakes wide eis At, AORN new icles cae Aug. 8, 1871 | 117,825 
se es ip haeinule Sie Fe a -..| Sept. 23, 1851 8,380 
i ie eee eee WC. SEN DUE 5.05.0 April 17, 1860 27,938 
" Brar ) ate eis ais tee 'ak As POPOEY sscs000% .-| July 31, 1847 5,205 
ee NS EE ee Le = | eer July 1, 1873 | 140,466 
“s a nee ST ere Oct. 11, 1841 2,307 
Fresh Air Apparatus ........ ..... A A oN ee Sept. 14, 1869) 94,905 
Hydraulic Air Compressor.......... le Ae ree | April 26, 1870} 102,397 
id Sa ee fe ee July 1, 1873 | 140,524 
. BO tae Skee ot PRE ear June 14, 1870} 104,362 
" See Gia dines wa ee See eee July 25, 1871 117,285 
8 BaP, dria we cts lin ei OW Gs BANS ss 6ie.s:0r0195 Nov. 7,187 120,597 
Method of Heating Air............ CE eA |. May _‘19, 1863| 38,637 
' oe Frau iatdts Sip wisrintele J. Hollingsworth ....) June 5, 1860 28,578 
Process for Mixing Air and Steam....| O. M. Storm......... April 5, 1853 9,654 
es eb ianewaweb ace esiee's RE sui distaesc ca sieom July 31, 1877] 163,631 
i. hints ae aikleG awn a'9'6 6iwiatin'aje0 eee Jan. 12, 1886 | 334,152 
Sopdet ee or sie +5 334,153 
RP ree at re eer en as si 334,154 
Re eee RRR ks sen seems eo bare Sept. 4, 1888 | 389,045 
CSR ARLE SS eae eee eee es Jan. 22, 1884 | 292,400 
Peeks big abs SE sabe Si Sy Seb aiiw ewes xis oie June’ 11, 1889} 404,818 
I ia a a ta tN Baldwin & Bradford ..| Jan. 4, 1887 | 355,633 
1 ee ee ee ae kere NN 54s <a 0 ose March 24, 1885} 314,218 
Selb ean kre wiaw aN Aree Sab OTION: 505.0 ec nenwees Dec. 11, 1883 | 289,967 
re ae ee CO een May 27, 1884 | 299.325 
a hd is ri a's ey MME Kee te eeien March 10, 1885 | 313,646 
ME) a thivte ethos wit oiy low wis we eee in| UOUUMIIIIEEE 5. ar5'0 50:4 6's Sept. 21, 1880] 232,438 
ek irre ween estas od.a'S eee RE a reer July 24, 1888! 386,454 
i ee errr fo Reece reer ere July 12, 1887 | 366,204 
ie heh res ki odw sak wtk els eid ed's SOMICIG, kw ncecas ova) SY 21, 1885 | 322,796 
re ee ee eee IRE sy 550.955.0005 610 May 5, 1885 | 317,093 
ARE NG eet ie winis, xe biel Siw ba eo alecs E- SGp le AGintete wn eoneis se May 12, 1885 | 317,628 
Se RRA bs cress oN iwiass wate So a er ere June 22, 1875 164,809 
NUS elaine baste a ais beidekielers eee Jan. 23, 1553 | 271,040 
Mie Siekib wlnkta ween ae eae as i? msiewie swath ews nee Feb. 20, 1883 | 272,656 
$i Pr gal oe aie is CD sch adb cation eave Jan. 20, 1885 | 311,106 
i Lek Cetin aetna akiscveneux es SEMIN Se nectca eee agi March 4, 1854} 294,369 
EN OE ee eae ae Tee LO SO Ee Jan. 9, 1877 | 186,119 
ee ere TS. ee eer Jan. 2, 1853 | 270,036 
EES wigs inch. eens aie nw bia | eee oseee| June 17, 1879] 216,563 
“ee 


Ce Oe ee ...| Ericsson.............| March 30, 1880] 226,052 
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ALPHABETICAL LIST OF INVENTIONS.—Continued. 


APPLIANCE. 


NAME OF INVENTOR. 


* | 


DATE OF ISSUE 


_| $$ —$____—_ —_______. 

PS ag to a a er ar ....| Kteve & DeBraan.....| Dec. 30, 1884 | 309,835 
i.  —_ “aiadbuinaercpesvare: atayetereaaice ate diate COME ies sian wana es July 31, 1888 | 387,063 
Hi Seas dete ata tnate GrANO 50sec snes July 22, 1884) 302,246 
Ms aging eatnenna ee ea ean ee a ae ee Jan. 6, 1885 | 310,419 
ae aes « -atgntinlagslal> didGin' Sacenatars ec Hardie & James...... June’ 17, 1879| 216,611 
 Peweenereilesmcsewwnees PRN Sink owes sara July 13, 1880 | 229,821 
aS Odin mine tad oa ues sacs Hock & Martin...... May 8, 1877 | 190,490 
 <Seeisee sede: SESE esse i rer April 2, 1889 | 400,850 
A sageipalele matalaraleatiditiateredss sia ee Cre Sept. 5, 1885 | 325,805 
St RASS RS AG OUR Oita Glew een Ns Sn a re Oct, 28, 1884 | 307,312 
att ealam ae AG OMA Cancel? a te’. velba aaieeedalnnuayet July 14, 1885) 321,985 
Pe Saharas' wigratete a diatafoaceis Sore ane EASTRIID 5 0'x:0fo.0:4-s:eiinie nies Nov. 10, 1885 329,914 
6 8 Sea oh warn TEC eTee LOCHUIANN: oi6.0.0:0/0 0:00: Jan. 5, 1886 | 333,644 
Pt Aeron pihsnoaintokeeGre ss Pe Ss oe a nee Jan. 25, 1881 | 236,954 
wats Rate eo eaae tows WEORR OR 055 vine ecaceinee:s:0 April 8, 1879 | 214,050 
2 Ee ee ee OL oe Feb. 5, 1884} 293,185 
So~ 86—«- hee ANG ews ker ewwde MidGleton...........06. Sept. 22, 1874 | 155,328 
ey «= Weawotndandad ineaeuwernsion McDonough ......... May 29, 1883} 278,446 


PATENTS GRANTED MARCH, 1898. 


Specially prepared for COMPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 
Washington, D.C, 


594,524 — (November, 1897) Air or Gas 
Compressor, Jonas Crabtree, 
New York, N. Y. 

A pair of compressing one are ar- 
ranged on opposite sides of, and pivotally 
connected to a slide-bar, the latter being 
reciprocated by the steam-piston. The 
pumps are oscillated on trunnions near 
their inner ends, so as to give a motion 
nearly coinciding with that of the slide 
near each end of the stroke. The inner 
ends of the pistons of the compressing- 
pumps are provided with heads abntting 
against and arranged to roll on each other, 
forming a rolling connection between said 
pistons that they may turn without fric- 
tion. A reservoir connects with the deliv- 
ery from the primary pair of cylinders and 
with the induction of the secondary pair 
by stuffing boxes maintaining tight joints 
and permitting of the oscillating motion. 
The cylinders move in unision, so that the 
primary pair delivers to the reservoir si- 
multaneously with the action by the 
secondary pair of receiving the compressed 
air, Each cylinder is provided with in- 
duction and delivery valve-chambers, lo- 


cated in its head and containing their 
respective valves, the delivery-valve chamb- 
er having a cap the inner rim of which has 
a port establishing communication between 
the spaces at the rear of the delivery-valve 
and the delivery, and adapted to be closed 
by the delivery-valve when unseated. This 
effects the closing motion of the valve by 
the subsequent expansion of the air thus 
received. 


600,258—Air Compressor. Philip Cramer, 
Newark, N. J., assignor one-half to 
C. P. W. Meeske, same place. 

An air-compressing machine consists of 
a series of segmental sections, each of 
which contains a pump-cylinder and in- 
terior spaces, one of the latter communicat- 
ing with the cylinders. The sections being 
united form the whole into an annular 
structure which serves as the main portion 
of the frame of the machine. The several 
interior spaces afford annular reservoirs, 
one for receiving compressed air from all 
the cylinders, and the other for the circu- 
lation of cold water for retaining a low 
temperature in the machine. Each section 
has a pair of central frame-plates provided 
with radial arms and a radial guide-slot in 
line with the adjacent pump for securing a 
proper movement of the piston. The 
pump cylinders are grouped in pairs op- 
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posite each other, the pistons of each pair 
being rigidly coupled together, while an 
operating cam is mounted upon a central 
shaft between each pair of pistons and com- 
mon to all of them. 


11,654 (re-issue)—-Air Compressor. F. M. 
Graham, San Jose, Cal. 

This apparatus consists of vertical water 
inlet and outlet pipes, the latter being of 
less length than the inlet. A curved joint 
having air-escape openings formed therein, 
and a water current running therethrough, 
unites the lower ends of the two pipes. 
Above this joint is located a receiver having 
pipe connections with the escape openings 
in the joint. Cups are fitted to move in 
the passage-way tormed by the pipes and 
curved joint, while an elevator or conveyor 
receives said cups as they are discharged 
from the outlet pipe and delivers them to 
the inlet, by means of an endless carrier. 


600,626—Comipressor. John Stumpf, Chi- 
cago, Ill. 

A fluid passage provided with a valve 
communicates with the piston cylinder. 
The valve is formed with its outer face of 
greater area than its inner face, so that 
the former is acted upon to press the valve 
to and from its seat under the compression 
and suction actions of the piston, the pres- 
sure in each instance being in the direction 
contrary to the movement of the piston 
which brings it about. This valve is lo- 
cated in the path of a stop movable with 
the piston, thus effecting the closing of the 
valve in the movement of the piston to the 
end of its traverse. The outer side of the 
valve being in open communication with 
the cylinder, presents its greater area to 
pressure. Thus when the valve is closed 
it is held so by pressure under action of the 
piston. 


601,031—Hot-Air Compressor. Anderson 
& Ericksson, Chicago, II. 

An air cylinder has a displacer-piston 
located therein. A second cylinder is lo- 
cated on, and communicates with the 
upper part of the air-cylinder and is pro- 
vided with ports for the supply and dis- 
charge of air. A hollow working piston is 
located in said second cylinder and com- 
municates with the displacer-piston. The 
hollow piston has ports admitting of the 
passage of air from the air cylinder to its 
hollow, and through the discharge and 
supply ports. 


601,253-—Air Brake. W:. 0: 
Terre Haute, Ind. 


Gunckel, 


The valve casing is provided at one end 
with a port constantly connecting it with 
an air reservoir, and small ports connecting 
it with the supply pipe and with the brake 
cylinder. Two large ports in the middle 
of said casing also connect it with said sup- 
ply and cylinder. A piston valve connects 
the small ports when partially raised and is 
provided with two spaces, of which one 
connects the brake cylinder with an ex- 
haust port when the valve is lowered, and 
the other connects the large ports when 
the valve is fully raised. 


601,252—Air Brake Valve. W. O. Gunckel, 
Terre Haute, Ind. 

A valve casing is provided with an air 
supply connection at one end, a relief pipe 
connection at the other end, an exhaust 
passage at its middle part, and a liner pro- 
vided with separate inlet and exhaust ports. 
A passage located behind the liner con- 
stantly connects these ports with the brake 
cylinder. The valve comprises two pistons 
of different diameters rigidly connected 
together and having an air space between 
them. The valve operates to place the 
brake cylinder alternately in communica- 
tion with the air supply and with the at- 
mosphere through said inlet and exhaust 
ports respectively. 
599,907—Pneumatic Hub. W. A. Kone- 

man, London, Eng. 

This device consists of a rigid central 
portion, surrounding which is a resilient 
core, while an inflatable chamber surrounds 
said core. A rigid ring encircles the 
chamber and is provided with an internal 
annular projection which circumferentially 
indents the exterior surface of the wall of 
the chamber. 


599,702—Pneumatic Distributing System 
for Liquids. Florence M. Griswold, 
Brooklyn, N. Y. 

This invention relates particularly to 
storing and supplying inflammable liquids 
by fluid-pressure, and consists in maintain- 
ing the necessary distributing pressure 
upon the liquid continuously, and, upon 
stopping the flow of liquid. putting a pres- 
sure upon that in the tributaries opposed 
to the maintaining pressure and sufficient 
to return to the tank the liquid in said tri- 
butaries, 
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Established 1831. Annual Capacity 1,000, 


| BALDWIN LOCOMOTIVE WORKS 


Single Expansion aid Compound Compressed Air Locomotives, 











Petre oC 


Adapted to every vatiety 
of service, and built ac- 
curately to gauges and 
templates after standard 
desigus. 
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5, Like parts of different 


en \ : “ engines of same class per- 
= Sy ee. engines 
ena —_ —< Pe ae »  fectly interchangeable. 
Se es Oe Greg Sa af, 
oS Se —=S Pe ee ne - 


BURNHAM, WILLIAMS & CO., 
PHILADELPHIA, PA., U. S. A. 
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THE BRYCE 


| Pheumalic Paint Machine 


Is now being used in Painting 450,000 square feet of 
the Arbuckle Sugar Refinery, Brooklyn, N. Y. 
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ADDRESS: 


JOHN A. CHATER, 
I32 NASSAU STREET, - - NEW YORK. 
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THE DAVIS & ROESCH, 
Temperature Controlling 


So ¥Yo ) SM. 





Do you desire an even temperature in your house and office ? 


Do you consider an even temperature conducive to health and 
comfort ? 


Do you find an even temperature difficult to maintain ? 
Do you think your fuel bills are too high ? 
Do you consider economy of health and wealth wise? 


We assume there can be but one intelligent answer to these 
queries, and would suggest an investigation of our system as 
a means of attaining these most desirable ends. 


Hot Water Kegulator. 








Attach it to your hot water tank and it | ee ee “1 
willsave you fuel and your engineer trouble. | — 
It assures a regular and even supply of | mika \ | 
hot water, and by preventing over-heating | i g = | 
avoids all possibility of the straining of water | E: ba | 
pipes or faucets, and the cracking of basins =] or” ee 


or tubs. 


THE DAVIS & ROESCH 


TEMPERATURE CONTROLLING CO., 


TREASURER’S OFFICE. FACTORY. 


Havemeyer Bldg , 26 Cortlandt St., New York, Bridgeport, Conn, 
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Lubrication 
Ol 
PUM). 


Used for lubricating 





PALA LIERAMNMIOOOOOOrIOIOOOOT 


TECHNICAL 0) CENTS 
EDUCATION) A WEEK 


$2 in advance and the balance at the rate of 


$2 a month, pays for a thorough course of 
instruction in 


MECHANICS 


Mechanical Drawing ; Steam Engineering ; 
Electrical and Civil Engineering ; Refriger- 
ation; Chemistry; Mining; Architectural 
Drawing; Surveying and Mapping; Sani- 
tary Plumbing; Architecture ; Sheet Metal 
Pattern Drafting ; Prospecting ; Bookkeep- 
ing ; Shorthand; English Branches. 


TAUGHT 


Air and Steam Cylin- 
ders, and Main Bear- 
ings of Shafts on large 


Hoisting Engines, pre- All who study 


GUARANTEED SUCCESS. 


We have helped thousands to 
better positions. 


vents them from gett- 


ing hot. When engine 








stops, cup stops feed- 


ing. 


NicCanna Bros. 
57 Wells St., The International Correspondence Schools, 
Chicago, el BOX 1132. SCRANTON, PA. 


Circular Free; State subject you 
wish to study. 


BSCVetsesesewe 











‘ 
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a a 
Compressed Air Mine Haulage. 
Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 


8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 

Address mentioning ‘“‘COMPRESSED AIR.”’ 


H. K. PORTER & CO., 540 Wood St., Pittsburgh, Pa. 


“HMAPARAAARAAAAAAAAADARAAAAAAARAAARAYAARAA?D|24N224902823019921902492820242004238490240 0252448 209A9BAA9RA 


VEVVV VEY POVVVPVUV OV V YSU UV VVDUVVD PU VIVV YOY V a 'y'a' ¥ 


an 


er 


SyasayaaanBABRAAANEEARBRARIAPBABPBAAIRAABBBBBAIAA AAAAAAAAAARAARAAAARARAB AAA 








12 COMPRESSED AIR. 





NEW YORK OFFICE: 
122 LIBERTY STREET, Rooms, 1005-1006, NEW YORK. | 


MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 
AIR HOISTS 





All Machines guaranteed against repairs for one year. 





Sent on 10 days trial subject to approval. 





OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. & Bd * 


REFERENCES FURNISHED UPON REQUEST. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Co.. 


6385 MONADNOCK BLOCK - CHICAGO, ILL. 
(AARAARARAAARARAAAAARAAA AAA 
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- 
~“<@G==WESTERN RAILWAY EQUIPMENT Go. 


OUSTON'S PNEUMATIC Trask SANDE a 


“~‘SIPHONS @ EJECTS SAND FROM BOX JO RAIL. 

APPLIES SAND TO BOTH FRONT BACK DRIVERS FRO MON BO 
NO DELAY TO ENGJNE FOR JT GAN BE APPLIED JN SjxX oon 5, 
DELIVERY PIPER ONLY ONE-HALF INGH == 
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| ANTE SF Sat WHERE You wan i 
: agp No POWER 10ST IN PULING TRAIN OVER SUPERFIUOUS SAND. 


{| wewewas VaLv. 


lj St. ovis 

























S4ND SIPHON. 
SEND For Cincusarns 


Mo. 





POOR 


THE 


ENGINEERING 


 erranp nmap 


\ MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“* The Century o Fhe industrial world and the Rev iew of 
Reviews to evgimeciing literature — the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs, Its contributors include the foremost 
men of oyr temes. It gives each month an. exhaus:ive 
Review and Index to the world-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering, architectural, electrical, ra rilroad, mining, and 
mechanicr! industries. It has a lar er bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature. 
It is priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a hving 
interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. Its subscnbers 
are its warmest advocates and the Magazine itself is its 
best solicitor. Sample copy /ree. 


30 Centa a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
320-122 Liberty St., New-York, U.S. A. 


eS PELE EEDALEREEPEEEELEREL EDS 


SRIPPII LLL LLLLLSS SAILS 


4 TLS, SELLTSPSALALALS: THUS 


Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 


READ “ELECTRICITY,”’ 


The Only Independent Electrical Journal 
PUBLISHED IN THE UNITED STATES. 
All the Electrical and Financial News. 


Latest Technical Articles by 
Home and Foreign Writers. 


42>THE BEST ADVERTISING [MEDIUFI. 
Published Weekly. Subscription $2.50 per year. 
Address: ELECTRICITY NEWSAAPER CO., 
136 Liberty St., New York. 




















Patents, Trade Marks, Designs. 
Searches as to Novelty; Reports on Infringe- 
ments; Patent Matters Exclusively; 15 years 
Experience. Refers to Publishers’ this Maga- 
zine. FRANKLAND JANNUS, 
Attorney.at-Law, Havemeyer Building, 26 
Cortlandt St., NewYork City.— Office in Wash- 
ington, Atlantic Building. 
Always have Title Examined before Investing 
in Patent Property. 


Ps 
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Do You Roast- Your Ores? 
- FOU CAN SAVE... 


FUEL GUST OF REPAIRS AND LABOR, 


BY USING 


The Ropp Straight Line Furnace, 


FOR SALE BY 








PARKE & LACY CO., 


21 & 23 Fremont Street, San Francisco, Cal. 


SOLE LICENSEES. CATALOGUE UPON APPLICATION, 


THE NASON” AIR-ROLST 


. CYLINDERS .. 


For use in conjunction with Compressed Air. 





Made in sizes of from 2 in. to 8 in. inside diameter, with lift of hoist 
from two to ten feet. 





CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 


- SAFE, SIMPLE AND RELIABLE ... 








Correspondence Solicited. 


NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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 PULSOMETER 2a 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Dlasplent and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 


@ Contractors’ Purposes, etc., etc. y 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 


ee agape econo gmNRRCNINS agen ECS 
P| LAMBERT HOISTING ENGINE CO., 






Successors to 
WwW. A. CROOK & BRO.’S, 
Manufacturers of 


HoistingEngines 


F0 PILE DRIVING, RAILROADS, BRIDGES 
BUILDING, MINES, QUARRIES, COAL 
HOISTING AND BUILDING PURPOSES. 


IMPROVED 


BUILT ON THE DUPLICATE PART SYSTEM. 


OVER 350 SIZES AND STYLES. 
Log Hauling by Steam and Sus- 
pension Cableways. 
BOSTON OFFICE: 

117 Main St., Cambridgeport. 


MAIN OFFICE AND FACTORY: 
117-123 Poinier St. Newark,N.J. 


SALESROOM : 
143 Liberty Street, New York. 
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—ON ADMIRALTY AND WAR OFFICE LISTS.— 


*MANNESMANN TUBE C? 2 


Lanpore R.S.0. SouTH WALES. 
LARGEST MANUFACTURERS OF WELDLESS 
































ESS . STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. ’ STEAM,GAS AND|5 
HYDRAULIC TUBES |2 

AND ze 

BORING BARS (|° 

eon (ot 

< 

y» SWELLED 1] 





eat ae 


MADE FROM OUR 
WELDLESS TUBES. 





CYCLE TUBES 


soeliaes 3. 
sii CN a 


D. B. McILWAINE, 
SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 
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CAMERON STEAM PUMP%s. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 

















ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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eae ==. \~ Water Tube Boilers, ¥ 
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uN LT I circulation. Need nofeed 
2 , if {HI f water heaters or steam sepa- } 4 
& 1] Ih i rators. w 
g m. pp poe 1h] ® Delivers all steam above 4 
a yf _ ni | the water line. NY] 
n pe = }}))\\\\'| The Water Line is 4 
AM y bff ~—==_F) PL Steadier than can befound 
2 yp ZEA in any otherWaterTube W 
a LZ Boiler. ¥ 
e Be i Manufactured b ¥ 
a 2 savapwrng ra y nulactured by wu 
n mmm as || HOGAN BOILER § 
ay — e= ===> My 
m Rant | Wi «a= eae COMPANY % 
® Bi are fe | ieesets ' ¥ 
n SSS Middletown, 4 
“ tien.” Sr N. Y y 


O those using compressed air in their works, it will 
probably be a matter of interest, to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
‘Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
*“‘Red Lead Paint’’ on the Iron work of the New U. S. 
Appraiser’s Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by hand—for further information write 


to 
TURNER MACHINE CO., 
35 W. 14th Street, New York. 











AACR LACOA ACE LARA AAS 


Ad Yew. Weave revues Wevaveds Wesuudys VevuvduWrveuveaWvecuddrdrveudvdudvuudvcuddvadevudvcudvurvvuuvved 


1g. 


SA sveudveeaveudvdudvevdudvdvdvdddvdudvdddveWuveudvdsViedddduurcdvecduedviddsee cvvvudvduvdvadveddvewdveudevucvercvundduddvendduddvc Wevddvddududdved ived¥ersy 


ms 





THE CONSOLIDATED PNEUMATIC TOOL COMPANY, 


Manufacturers of 


The “KELLER,” “CONSOLIDATED” and “WOLSTENCROFT” 
Types of PNEUMATIC TOOLS, 


FOR CUTTING, CARVING AND LETTERING 
.» Granite, Marble and Stone.. 


We have the STRONGEST and MOST RAPID CUT TING—in fact—the 
BEST PNEUMATIC TOOL in the market. 


We make ALL PATTERNS and SIZES of above TOOLS. 
ALL TOOLS GUARANTEED FOR ONE YEAR. 


Tools sent out on TEN DAYS TRIAL subject to acceptance or return at 
the expiration of that period. 


PRICES for TOOLS and ESTIMATES upon COMPLETE PLANTS 


promptly mailed upon application. 
PLANTS INSTALLED by thoroughly experienced and competent workmen. 
YOUR CORRESPONDENCE SOLICITED. 


The Consolidated Pneumatic Tool Company, 


OFFICES, No, 1404 BOWLING GREEN BUILDING, NEW YORK, 


77 HUNTINGTON AVENUE, BOSTON. 





FiUAAAAAAABRAMAMAARARARARAE AAAAAAARAAAAAAAAAAARAAAMAAARARARAAARAAAAAAARAAARARARARAAARARARAAARAAAAAAARAAARAAARAAARAARAAAARAAAR YAAAAAARAAAAAAR? RARAAAAAAAARAAAR 


AAMAARRAARUAARRAAARAARDAARAAADRAARAAARRAADBAARARARRAARRAARAAAARAARARADAAADAAARBAARARARAAARARARRRARRAARA SAT 


VEUEVV UD. VP PVUPUV YUP VU DPV VOU V UDI VVUVU VEY VU UPPV UDI VV RU VUDV VU PV V UD UU OUP VV DV VV UO VU DU UU OU VU DY UUDYVYOU UD 










VARIED SIZES 
AND TYPES 


Sars, Cee CLASS J. 


AIR COMPRESSORS 


The types shown here are used in Shops and Mines, or Quarries. 

Catalogues show a great variety of Machines for Compressing Air. 

Recent orders from Penn. R. R., Cambria Iron-Co., Newport News 
Shipbuiiding Co., Etc., Etc. 


INGERSOLL- 


SERGEANT 
DRILL CO., 


Havemeyer Building, 
New York. 













CLASS F. 








, COMPRESSED AJR is used for Operating Rock Drills, Coal Cutters, Pumps, Hoisting Engines and other 
machinery in mines and tunnels, Air Brakes on Railroad and Street Cars, Switcnes and Signals, Engines, Hoists, 
Cranes, Stone Carving and Boiler Calking Tools, Polishing Machines, Rivevers, Puuches, Hammers, Tapping, Screw- 
ing and Drilling Machines, Stay-bolt Cutters, Angle Lron Shears, Wood Bundling Machines and Shop Tools of every 
description, Oil Fires under Ovens, Furnacesand Boilers and in fifty other applications such as Welding. Annealing, 
Tempering, Oil Iluminating Lights, Pneumatic Transmission Tubes, Street Railway Motors and Mine Locomotives, 
Passenger and Freight Elevators, Sheep Shearing Machines and Cloth Cutters, Sand Blast Machines, Pneumatic 
Gun Carriages, Clocks, Railway Crossing Gates, Automatic Signals, Jacking-up Cars and Steering Gear of Vessels. 

Charging Pneumatic Dynamite Guns and Projectiles, Automatic Sprinkler systems for fire protection, inflating 
Pneumatic Tires and compressing Cotton into Bales. 

Tunnel Driving by the Pneumatic Process ; Sinking Caissons for Structural Foundations: Pumping Wells by 
Air Lift Pump method: Conveying and Elevating Acids, Chemicals and other Liquids ; Racking off Beer in 
Breweries ; Aerating Water Supplies of Cities, Towns and Villages; Agitating Fluids. such as Asphalt, Lard, 
Molasses and Chemical Solutions ; Mixing Nitro-glycerine ; Removing Hose from Mandrels in rubber factories ; 
Testing Tinware, Pipe, Hose, and other manufactured products required to stand pressure ; Increasing and Main- 
taining pressure on Hydraulic Elevators ; Sprays of all descriptions, including Physicians’, Hospitals’, Sanita- 
riums’ and Eaths ; Spraying Solution in the manufacture of silk ribbon; Moving and Elevating Grain, Culm and 
other material ; Cleaning Carpets, Car Cushions, etc.; Unloading Dump Cars; Raising Sunken Vessels; Supply- 
ing Divers in Sub-marine Operations; Refrigerating, Ventilating and Cold Storage ; Manufacture of various 
Gases; Disposition of Sewage ; and for a large number of other duties in Railroad Shops, Chemical Works and in 
connection with a wide variety of Experiments and Patented Processes. 

We can furnish special types of Air Compressors for every purpose to which compressed air is applied. In 
writing for proposal, state duty, volume (cubic feet of free air required per minute), and working air pressure 
desired. Also, state whether a steam, belt or gear actuated compressoris preferred. If to operate by steam direct, 
state steam pressure available at compressor. If belt or geared, state horse power available for operating 


oe“ SLAYTON AIR COMPRESSOR WORKS, 
Havemeyer Building. 26 Cortlandt Street, New York. 


































































































